An optimised, highly sensitive radioimmunoassay for the simultaneous measurement of estrone, estradiol and estrone sulfate in the ultra-low range in human plasma samples.
Following the introduction of potent aromatase inhibitors for the treatment of breast cancer patients, highly sensitive methods have become mandatory to evaluate the influence of these drugs on plasma estrogen levels. Commercially available kits for estrogen measurements are not suitable for these kinds of evaluations due to their detection limits that are close to baseline estrogen levels in postmenopausal women. We describe here an optimised radioimmunoassay suitable for the simultaneous measurement of plasma estrone (E1), estradiol (E2) and estrone sulfate (E1S) levels in the ultra-low range. Following incubation with [3H]-labelled estrogens as internal standards, crude estrogen fractions were separated by ether extraction. The E1S fraction was hydrolysed with sulfatase followed by eluation on a Sephadex column. Free estrogens (E1, E2) were separated by chromatography (LH-20). Estrone and E1S (following hydrolysis) were converted into E2, and each estrogen fraction was measured by the same highly sensitive and specific radioimmunoassay using estradiol-6-(O-carboxymethyl)-oximino-2-(2-[125 I]-iodo-histamine) as ligand. Although several purification steps were involved, the internal recovery values for tritiated estrogens were found to be 88%, 90%, and 49% for E1, E2 and E1S, respectively. The intra-assay coefficient of variation was <5% for all recovery measurements. The detection limits were calculated following repeated blank measurements and found to be 1.14 pmol/L for E1, 0.67 pmol/L for E2, and 0.55 pmol/L for E1S, respectively. The intra-assay coefficient of variation (CV) was found to be 3.4% for E1, 5.1% for E2 and 6.1% for E1S, while the inter-assay CV was 13.6%, 7.6% and 7.5% for E1, E2, and E1S, respectively. Considering normal plasma levels for E2 (15 pmol/L), E1 (80 pmol/L) and E1S (400 pmol/L) in postmenopausal women, the method allows theoretically to detect suppression of plasma E2, E1 and E1S levels by 95.5%, 98.6% and 99.9% when starting from average, normal postmenopausal levels. Thus, the method presented here is to our knowledge the currently most sensitive assay available for plasma estrogen measurements in the ultra-low range and, as such, a reliable tool for a proper evaluation of potent aromatase inhibitors and other potential drugs influencing on plasma estrogen levels.